All reactions utilizing air-or moisture-sensitive reagents were performed in dried glassware under an atmosphere of dry argon. Ethereal solvents, dichloromethane, and toluene (anhydrous; Kanto Chemical Co., Inc.) were used as received. Other reagents were used without further purification as received from commercial. 
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Synthesis of diisopropyl methylphosphonate 1b
Triisopropyl phosphite (264 mL, 1.15 mol) was heated at 60 ºC. MeI (100 mL, 41.6 mol) was slowly dropwised at this temperature. A exothermic reaction started, and heating was discontinued until there was no more refluxing. The temperature was increased slowly to 100 ºC and kept at the temperature for 1 h. The isopropyliodide was distilled off at ordinary pressure, and then the residue was distilled in vacuo (86-87 ºC, 14 torr) to quantitatively afford 1b (124 g) as a colorless oil.
1b: IR (neat) 3464, 2979, 2935, 1468, 1452, 1385, 1311, 1244, 1178, 1109, 986, 916, 791 cm 
Synthesis of Sulfinyl phophonate 3a 1
To a solution of diisopropyl methylphosphonate 1a (502 mg, 4.05 mmol) in THF (6 mL) was added n-BuLi (1.56 M in hexane, 2.86 mL, 4.46 mol) at -78 ºC. After stirring for 30 min at -20 ºC, a solution of (1R, 2S, 5R)-menthyl-(S)-p-toluenesulfinate (2) (596 g, 2.03 mmol) in THF (4 mL) was dropped to the reaction mixture. After stirring for 15 min, the reaction mixture was stopped by adding saturated NH 4 Cl aqueous solution. The crude products were extracted with EtOAc (x5) and the combined organic extracts were washed with brine, dried (Na 2 SO 4 ) and concentrated in vacuo. The residue was purified by flash column chromatography (silica gel, hexane/EtOAc = 1/4 to EtOAc only) to afford sulfinyl phosphonate 3a (396 mg, 75% based on 2) as a yellow oil. 3498, 3020, 2956, 2922, 2854, 1492, 1452, 1256, 1181, 1088, 1031, 848, 823, 809 cm -1 ; [α] D 20 +98.5 (c 0.800, CHCl 3 ); Anal. Calcd for C 10 H 15 O 4 PS : C, 45.79; H, 5.77; P, 11.81; Found C, 45.62; H, 5.64; P, 11.70. 1 M. Mikolajczyk, W. Midura, S. Grzejszczak, A. Zatorski, A. Chefczynska, J. Org. Chem., 1978, 43, 473. P(Oi-Pr) 
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Synthesis of Sulfinyl phosphonate 3b
To a solution of diisopropyl methylphosphonate 1b (2.00 g, 18.5 mmol) in THF (30 mL) was added n-BuLi (1.60 M in hexane, 12.0 mL, 19.2 mol) at -20 ºC. After stirring for 30 min at -20 ºC, a solution of (1R, 2S, 5R)-menthyl-(S)-p-toluenesulfinate (2) (2.72 g, 9.24 mmol) in THF (29 mL) was dropped to the reaction mixture. After stirring for 15 min, the reaction mixture was stopped by adding saturated NH 4 Cl aqueous solution. The crude products were extracted with EtOAc (x5) and the combined organic extracts were washed with brine, dried (Na 2 SO 4 ) and concentrated in vacuo. The residue was purified by flash column chromatography (silica gel, hexane/EtOAc = 1/4) to afford sulfinyl phosphonate 3b (2.51 g, 96% based on S2) as a yellow oil. 3481, 2979, 2933, 2360, 2341, 1495, 1456, 1386, 1375, 1254, 1178 
Synthesis of Iodo phosphonate 4a
To a solution of sulfinyl phosphonate 3a (511 mg, 1.95 mmol) in MeOH (4 mL), K 2 CO 3 (270 mg, 1.95 mmol) and I 2 (445 mg, 1.75 mmol) were added sequentially at 0 °C. After stirring for 30 min at 0 °C, the reaction was stopped by adding H 2 O. The crude products were extracted with EtOAc (x3) and the combined organic extracts were washed with brine, dried (Na 2 SO 4 ), and concentrated in vacuo. The residue was purified by flash column chromatography (silica gel, EtOAc only) to afford iodo phosphonate 4a (643 mg, 85%) as a yellow solid. 124.4, 126.5*, 129.3*, 129.9, 138.1*, 139.7, 142.7, 143.5*; IR (neat) 3498, 3020, 2956 IR (neat) 3498, 3020, , 2922 IR (neat) 3498, 3020, , 2854 IR (neat) 3498, 3020, , 1493 IR (neat) 3498, 3020, , 1452 IR (neat) 3498, 3020, , 1256 IR (neat) 3498, 3020, , 1182 IR (neat) 3498, 3020, , 1088 IR (neat) 3498, 3020, , 1031 3490, 2979, 2931, 1595, 1493, 1465, 1451, 1386, 1375, 1252, 1178, 1142, 1092, 1062, 994, 889, 822, 804, 758 
solution, and the products were extracted with EtOAc (x3), and the combined organic extracts were washed with brine, dried (Na 2 SO 4 ), and concentrated in vacuo. The residue was purified by flash column chromatography (hexane/EtOAc = 2/1) to obtain 10 in 71% yield (Z/E = 95/5, for TBD-conditions) or 78% yield (Z/E = 77/23 for DBU-conditions). Recrystallization (EtOAc/hexane=2/1) gave pure Z-10 as colorless needles. 5, 110.3, 126.0, 128.4, 129.2, 129.9, 130.0, 134.1, 138.9, 139.8, 142.3; IR (neat) 3052, 3023, 2973 IR (neat) 3052, 3023, , 2920 IR (neat) 3052, 3023, , 2865 IR (neat) 3052, 3023, , 2360 IR (neat) 3052, 3023, , 2342 IR (neat) 3052, 3023, , 1593 IR (neat) 3052, 3023, , 1491 IR (neat) 3052, 3023, , 1445 IR (neat) 3052, 3023, , 1397 IR (neat) 3052, 3023, , 1266 IR (neat) 3052, 3023, , 1178 IR (neat) 3052, 3023, , 1084 IR (neat) 3052, 3023, , 1059 4, 22.7, 31.8, 35.0, 52.8, 104.0, 115.6, 124.3, 129.7, 139.7, 141.9, 144.3; IR (neat) 2946 IR (neat) , 2828 IR (neat) , 1724 IR (neat) , 1596 IR (neat) , 1491 IR (neat) , 1451 IR (neat) , 1385 IR (neat) , 1191 IR (neat) , 1127 IR (neat) , 1084 IR (neat) , 1015 (ddt, 1H, J = 15.6, 7.8, 7.8 Hz), 2.83 (ddt, 1H, J = 15.6, 7.8, 7.8 Hz), 3.35 (s, 6H) 5, 24.1, 29.7, 31.9, 33.4, 53.0, 53.2, 104.2, 115.0, 124.5, 129.9, 140.0, 141.8, 151.3; IR (neat) 2948 IR (neat) , 2915 IR (neat) , 2829 IR (neat) , 1491 IR (neat) , 1455 IR (neat) , 1385 IR (neat) , 1191 IR (neat) , 1176 IR (neat) , 1127 IR (neat) , 1086 IR (neat) , 1059 124.4*, 125.5, 126.4, 126.6*, 128.4, 128.5*, 128.6, 128.8, 129.8, 139.6, 139.75*, 139.78*, 140.1, 141.6*, 141.9, 143.8, 150.7*; IR (neat) 3056, 3025, 2921 IR (neat) 3056, 3025, , 2858 IR (neat) 3056, 3025, , 1595 IR (neat) 3056, 3025, , 1493 IR (neat) 3056, 3025, , 1453 IR (neat) 3056, 3025, , 1397 IR (neat) 3056, 3025, , 1177 IR (neat) 3056, 3025, , 1086 IR (neat) 3056, 3025, , 1059 IR (neat) 3056, 3025, , 1016 105.3, 111.9, 114.7, 125.8, 127.9, 129.8, 140.0, 142.3, 144.5, 149.6; IR (neat) 3115, 3051, 2989 IR (neat) 3115, 3051, , 2921 IR (neat) 3115, 3051, , 2867 IR (neat) 3115, 3051, , 1596 IR (neat) 3115, 3051, , 1491 IR (neat) 3115, 3051, , 1474 IR (neat) 3115, 3051, , 1395 IR (neat) 3115, 3051, , 1380 IR (neat) 3115, 3051, , 1257 IR (neat) 3115, 3051, , 1210 IR (neat) 3115, 3051, , 1178 IR (neat) 3115, 3051, , 1144 IR (neat) 3115, 3051, , 1084 IR (neat) 3115, 3051, , 1057 IR (neat) 3115, 3051, , 1022 5, 113.5, 125.6, 127.2, 127.4, 128.9, 129.5, 129.8, 135.8, 140.0, 140.1, 142.10, 142.12; IR (neat) 3054, 3031, 2999 IR (neat) 3054, 3031, , 2920 IR (neat) 3054, 3031, , 2866 IR (neat) 3054, 3031, , 2360 IR (neat) 3054, 3031, , 2341 IR (neat) 3054, 3031, , 1614 IR (neat) 3054, 3031, , 1576 IR (neat) 3054, 3031, , 1554 IR (neat) 3054, 3031, , 1490 IR (neat) 3054, 3031, , 1448 IR (neat) 3054, 3031, , 1397 IR (neat) 3054, 3031, , 1302 IR (neat) 3054, 3031, , 1283 IR (neat) 3054, 3031, , 1213 IR (neat) 3054, 3031, , 1178 IR (neat) 3054, 3031, , 1141 IR (neat) 3054, 3031, , 1084 IR (neat) 3054, 3031, , 1057 7, 21.5, 108.0, 125.9, 127.8, 128.3, 129.3, 129.8, 132.9, 136.3, 137.9, 140.1, 142.1, 143.4; IR (neat) 3051, 3021, 2971 IR (neat) 3051, 3021, , 2919 IR (neat) 3051, 3021, , 2859 IR (neat) 3051, 3021, , 1595 IR (neat) 3051, 3021, , 1558 IR (neat) 3051, 3021, , 1491 IR (neat) 3051, 3021, , 1444 IR (neat) 3051, 3021, , 1178 IR (neat) 3051, 3021, , 1085 IR (neat) 3051, 3021, , 1059 IR (neat) 3051, 3021, , 1016 , 35.3, 112.40, 112.44*, 124.45*, 125.50, 129.78, 129.83*, 139.8, 140.0*, 141.7*, 141.9, 150.7, 158.2*; IR (neat) 2962 IR (neat) , 2925 IR (neat) , 2867 IR (neat) , 2153 IR (neat) , 2134 IR (neat) , 1595 IR (neat) , 1492 IR (neat) , 1463 IR (neat) , 1176 IR (neat) , 1143 IR (neat) , 1085 IR (neat) , 1059 IR (neat) , 1016 , 25.22, 25.24*, 25.3*, 25.4, 25.6, 30.9, 31.0, 32.47*, 32.48*, 42.8, 44.5*, 112.6*, 112.7, 124.5*, 125.5, 129.77, 129.81*, 139.9, 140.0*, 141.6*, 141.9, 149.3, 157.3*; IR (neat) 2925 IR (neat) , 2851 IR (neat) , 1595 IR (neat) , 1492 IR (neat) , 1448 IR (neat) , 1086 IR (neat) , 1060 IR (neat) , 1016 
Cross-Coupling Reaction
A mixture of the p-methoxylphenylboronic acid (223 mg, 1.47 mmol), vinyl iodide 10 (450 mg, 1.22 mmol), Pd(PPh 3 ) 4 (282 mg, 0.244 mmol), K 3 PO 4 (778 mg, 3.67 mmol), DME (10 mL) and H 2 O (2 mL) were degassed by purging with argon under sonication. After refluxing for 1 h. the mixture was cooled to room temperature. Florisil® (2.5 g) was added and the mixture was stirred for 1 h. The reaction mixture was filtered through a Celite ® pad and washed with EtOAc. The crude products were extracted with EtOAc (x3) and the combined organic extracts were washed with brine, dried (Na 2 SO 4 ), and concentrated in vacuo. The 114.3, 124.0, 125.5, 128.4, 128.5, 129.4, 129.46, 129.52, 131.1, 134.2, 139.6, 141.5, 145.4, 159.9; IR (neat) 3050, 2918 IR (neat) 3050, , 2836 IR (neat) 3050, , 2360 IR (neat) 3050, , 2341 IR (neat) 3050, , 1603 IR (neat) 3050, , 1508 IR (neat) 3050, , 1448 IR (neat) 3050, , 1289 IR (neat) 3050, , 1249 IR (neat) 3050, , 1177 IR (neat) 3050, , 1083 IR (neat) 3050, , 1055 IR (neat) 3050, , 1030 114.4, 125.2, 128.5, 130.0, 130.1, 130.6, 134.3, 141.4, 149.9, 159.6, 194.3; IR (neat) 3057, 2958 IR (neat) 3057, , 2933 IR (neat) 3057, , 2835 IR (neat) 3057, , 2711 IR (neat) 3057, , 2360 IR (neat) 3057, , 2342 IR (neat) 3057, , 1684 IR (neat) 3057, , 1605 IR (neat) 3057, , 1572 IR (neat) 3057, , 1512 IR (neat) 3057, , 1451 IR (neat) 3057, , 1290 IR (neat) 3057, , 1248 IR (neat) 3057, , 1176 IR (neat) 3057, , 1089 IR (neat) 3057, , 1071 IR (neat) 3057, , 1030 
